Mechanical properties of sensory and supporting cells in the organ of Corti of the guinea pig cochlea--study by atomic force microscopy.
Mammalian hearing is refined by amplification of the motion of the cochlear partition. To understand the cochlear amplification, mechanical models of the cochlea have been used. When the dynamic behavior of the cochlea is analyzed by a model, elastic properties of the cells in the organ of Corti must be determined in advance. Recently, elastic properties of outer hair cells (OHCs) and pillar cells have been elucidated. However, those of other cells have not yet been clarified. Therefore, in this study, using an atomic force microscope (AFM), elastic properties of Hensen's cells, Deiters' cells and inner hair cells (IHCs) in the apical turn and those in the basal and second turns were estimated. As a result, slopes indicative of cell elastic properties were (8.9 +/- 5.8) x 10(3) m(-1) for Hensen's cells (n = 30), (5.5 +/- 5.3) x 10(3) m(-1) for Deiters' cells (n = 20) and (3.8 +/- 2.6) x 10(3) m(-1) for IHCs (n = 20), and Young's modulus were 0.69 +/- 0.45 kPa for Hensen's cells and 0.29 +/- 0.20 kPa for IHCs. There was no significant difference between elastic properties of each type of cell in the apical turn and those in the basal and second turns. However, it was found that there is a significant difference between Young's moduli of cells estimated in this study and those of the OHCs and pillar cells reported previously.